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Abstract of JP2004168656 

PROBLEM TO BE SOLVED: To obtain a bulk single crystal of 
a gallium-containing nitride by using supercritical ammonia. 
SOLUTION: A supercritical solvent containing an alkaline 
metal ion is prepared in an autoclave. A feed stock is 
dissolved in the solvent to prepare a supercritical solution to 
simultaneously or separately crystallize a gallium-containing 
nitride on the seed face. The method is carried out by using 
an autoclave 1 for the production of a supercritical solvent. 
The autoclave 1 is equipped with a convection controlling 
apparatus 2. The autoclave is put in a furnace unit 4 equipped 
with a heating apparatus 5 or a cooling apparatus 6. 
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0g**8MS*l 3 t^iStt^*! 4fcE»'fcjHtTa>fcEttU i»ft4N<D&J5*V'5' 
A£ 2 .4 gifflx-fco ^cHT>^e-T (5N) * 1 5 - 9 g&-^U *- h * 
Hbfc*, h 4 HAtLT, 4 5 Otl -CKftlfftL&o *- Officii 

6 2 kbar-e^o Tto 1 jfttftWHRtt 1 4 OfijRS: 5 0 0 t: £ "CKif flD t > ftftfti* 1 
3©it*4 o ot^-eMfttUo z.<oVtm<v*- Y9V-?\ £®.C6 BWJfellLfc 

(0 5) o I*lS>*g*£ LT, *>-8W«*#U SfcAHfc 

m 1 4 OD G a N v - F<7)_h tc ^fktf y A L fc 0 

{**fc«-5 J 
[0 0 5 3] 

#113 5.6 cm 3 <7>iftJE*- (13 9) 1 3fcGaN«*Wh 

H447>f- K* h y -0 gSBSU ft&fbftift 1 4 HHVPESrCfc&flfcG 

aN->- K*@3Sb/io M^J(*JR4 N^iR*y 9A*2 .4 ginx.fco ^KT^-T 

(5 N) * 1 5 .9 giS^U *~ jpa-y h 4 KAftT, 

4 5 Ott THcjm&Lfco 4-- l^^<^JE7M^2kbarr&o*:o 1 Bt> 2£JMfc 

mi 4ofijR*5'o o"ct -eicitijnu mmm^i 3<^sji^4 2 oritttru 
mm 1 3^7'f-F7 h a$5&<»#u tirJMbfftt i 4 <o->- K'_hfc'3SS'ffcsf '7 A 

6 3 

[0 0 5 4] 

#113 5. 6 c m 3 <DMJ£* - b?ls-7l (HI9) ^^^1 3iCHVPE^-C# 
fcftfcG aN^t)^2>7^-K^b-^5rl.6 gffiSU SSH&ttfttt 1 4Kp)DHVP 
Efe-e#<b^G a N->- KSr 0 - 8 gElUc SICJW.K4 N<^^Ji* ')^A^3.56g 
M&jfco ^JCTV^E^T (5 N) * 1 4 .5 gf£^-U h * l^-^l S*SfHUfc 0 * 

- 1** £#5,3.- h 4 KAfrT, 4 2 5 tlfPillliUo # - h 9 I — -?\H<?> 

mtlltmi .5 kbar-e&ofc 0 l Bt, iifttt 1 3<£>SJg£4 0 0 *C £ tCtTL, & 
S-fbfHttl 4<£>ag£4 5 O'Ci-ejciiljpUTto £?>*£II?)*- h * V-T'fcHfc- 8 Bffl 

fifes L/t (12 7) o ximcDis^tLT. mmmati 3^7-f - f* ^ 9<o-m^mh 

> ^mfctU* 14©HVPE - GaN->- F<*>±K^ffc:*ry * AjMjfcft L7tr 0 II« 
B a B llWISl0. 15ram*#Ltv>fc, 
[£*S« 7 ] 

[0 0 5 5 ] 

3 5. 6 cm 3 (DmJ£*- V9V- 71 (B9) <0*»«*1 3KHVPEft7# 
?>^GaHA^^S7^- F* h?9*2 gOBBL. *IK4 N<D&R# U ^ A* 0 . 4 

7 gj)D*.fco £r£l'fb&i*l 4K|BJCHVPE£re#£*lrt:G aNy- K*0 .7 gSSSL 
fco ^fcfcTV-t-T (5 N) $-16-5 g^U h9 fcl&eBbfco h 
^-:/l ^^pjL^.y b 4 tA^it, 5 0 Ot^TKJU&Lfco \9V~7ft<r>fr-)i 
,**&3kbarczfeofc 0 1 Hft, $F#1*J* 1 3«3fijfc£4 5 0 "efcteTL, Stftttfttt 

i 4<7>&jK£5 5 orj-rmginufeo Y9 u-yzm^s smmnLtz 

(B8) , X^c7>^^ fcLt, ^^Hift 13«7^K7h^ U ^ B B B <k 

[*jfe^8] 
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[0 0 5 6] 

^13 5.6 cm 3 <DMl£jr- Y 9 V-?<D^ffi- < m$&L-> 4 - VAlyfk LTHVP 
Ei£-e#£*i*:G aN^l gfcffiSU mMWMK H V P E8cT#£ tltzM&ffr 1 0 0 

* A* 1 ,2 g fcjfcft 4NO^**U 2 .2 giDlfco *K7>*-7 (5 N 

) £ 1 5 .9 g&^-U HcAtlT, 2 0 0tf 

4 5 0r«U e *- WT'rtOffij&tt*^ 3 OMPaTioA, 1 B«, 
lfrSiJ|£<7)&jK£ 5 0 OfciTfciiiiDU *»IR«<Ofi!£* 3 7 0 tiTKftTUfco 
Vtm<7>*- h9 0 BWifcitLfc (Ell 1) fl It©^*fcLT, fffitt 

©7^ - h y*0-f&j&«fc#U m&ttni&<0->- KWffit^ffT$tj3 5 0 // m<Ol* 

[0 0 5 7] 

#fl3 5 .6 c m 3 <7>MJ±*~- Y?V-7<Dmffim&KG a N"< W h 7 ^ - 

hy^^3 .0 gSBfiU tSWCHV PE^-e#^>*t^}^^ 1 2 0^m. ® 
112 - 2 cm 2 ?>G a-NiBiS?/- FfcffillLfco Mt*MJt4 N4>&«* »; * A *-2 -3 gJH 
££o ^:7>^-7 (5 N) * 1 5 .9 g*£-5-L, h 9 U-7&mmLtio h 

<r>*- h?U-zf&WK2 QBMtfcmLtz (131 2) 0 Jum<D&3kt tt, ^fl«©7 
-f - KJ* h * ^ < «aft«*Oi^- KWB fc#ti"TM& 5 0 0 // m<7»¥^<7> 

l o ] 

[0 0 5 8] 

#*! 3 5 .6 cm 3 COSJE*- 3 KH V P E j*"e#^ *tfcj? 

**|J 1 2 0 //mcOG a N«H44 7-f- F-X hy^S*0.5 ggB«L. MfciM* 1 4 
CHVPEfe-eiUmil 2 0 a/itu B«l .5 cm 2 OG aNttfi->- KfcgBS 
Lfc 0 HK#fcj& 3 N^S'Jf-) A£ 0 - 4 1 g JtF^Tto ^1:77^-7 (5 N) £ 1 4 . 

4 g&^-u ^7^au, 4-- h ^ ^-t-^^ol- y h KXitx, m&it 

*JE*»i#ll2. 6kbarnofc, h * l^-'T* 8 H Wjfcfi Lfc (HI 1 

3) o JM<o&mt it, mmn&v>7 4 - fx h ? ?v>-®&mmi^ Mitw^^>^ 

[&J60I 1 1 ] 
[0 0 5 9] 

#®3 5.6 cm 3 Ofgffi*- U-y<omM^m 1 3 H V P EffitMl £ *L*:J¥* 
& 1 2 0 // m<£>G a NS^^j;S7^ - KXh?^^0-5 gEttU m*m1kMi& 1 4K 
EV P E&-?%t> tltzmfrm 1 2 0//m> BPS 1 - 5 cm 2 ^GaNg a B B y- K*B2*L 
fco.IW- h 9 V- 6 N<0#Jg**iJ 9A0. 0 7 1 g t&EJK 3 N^^Jg^ h 'J 
*?A£ l .4 gin^fco *K7^7 (5N) * 1 4 .5 gS4L,t- 
EBLfc* h 2 0 0 *C * "CK 1)11*6 U -B?&> 

^SrH-ftlBtt^fiaEfc 5 0 0 r i -CKJgJu L> t&»«J*<?DiBUg* 4 0 0tl WJiiB L 
^To &t>ti&J±£)l±m2. 3kbarT^>o7to i<Otfc|gO*- h ^ V- ^ Sr 8 B MMM 
Lfz (Hll 4) o T.m<7>ffi^b LT, iifit<0 7'f-F^ h y ^ <7>-§P**^L, 
-fk^Uft^-V- KlllilK-frW"r#b4 0 0 txm<DW>fr<D$>&mt1fV ^AJB*«j5RftLfco 

[^Jfe^J 1 2] 

[0 0 6 0] 
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mM3 5.6 cm 3 <7)i^EE*- h7 U-^0»»|BJ«1 3 H V P EftTft kflfclf* 
ftl 2 0 ^m?>G a N«3>kfc& 7 4 - h y ? * 0 . 5 g SBS U ^ B B 8 «1 4 K 
HVPE&T*&btlfcm&{fol 2 O^nu Will - 5 cm 2 WGaNftiS?'- KfcEfiL 
*:<, Mfc*- h^lz-^'J^AT? KO. 2 0 g fc'#fcJK3 NO&R* r U «7 A* 1 . 
4 gtWz-tZo (5N) *1 4 .6 g&^-U h^^-^MLfco 

v-t-^jl- y YKXHX^ 2 0 OVt-CKM^tV, — B*£> **'J^A7^ K 

&ftm&<omt* 5 o o.t5* -cfcj&ijnu »»ffi«<^>'iajK*4 o cci-cncifimLfco # 

P>tL^>ffi±F«^2. 3 k b a rT^ofco iwfcfcf&co:*- V-7*£8 BWjftHLfc < 

<Di<-- KW®K#ff"e£)4 9 0 ^m<oJ¥*<7)&;&|£-ffc:#>; 7 AJS^Jfcg Lfc© 
[«#!) 13] 
[0 0 6 1] 

^11 1 0 -9 c m 3 c^Sffi*- l'-7'lciPi2&£SAU -o|:7-f - Kx h 7 
7 t LT^jK6N<7)^^';7A^o - 3 gAtU 9— ofcHVPEj3c-e#e>*lfc0* 
0. 5 mm, fi*0 .2 g<7>v- K3<jB*HBllLfco 7 V-TH^iKSU NO^JR-^ 

hU^A^rO .5 gtS^L^o S t>KTy*=.7*S. 9 g&^Lfc^. h7^-7' 
tSfHUfc. ^-/^CSAUct, 2 0 0T3*-CCJinlkU*:. JBE#ti$j2. 

5kbarT*ofc 0 1 BttfcSJK* 5 0 0 *C f T?£j&M!ft U * 5 kbaro{£# U £ 
.«*c«tlK2 HMl&iSUfc (015) o Ig^)IS*4 LT. 7-f-K7f j&* 
*f»U V- HJfcfcG aNS^Mlfco Wffi©#tti&»»;J^W*JbO . 1 4mm£ 
tLTV>!fe 0 (0 0 0 2) ®<0>^n y ^y^tf-TV^-ffiilig (FWHM) lif'Jf^^ 
Sffi-C4 3arcsec, 9 2 7arcsec~e&o*:o 

[0 0 6 2] 

k m*> & urn i*m Bifis&pa m # >j 9 a ^g^t & <*v< jv 7 $ &m-r ^ k 

7*1 i*- V--7*l ^4»^^^^B^«^)'fl:^M^Br^ir-S.l : a^fi2-C1i 
J*3^TV»* 0 _h|E«D*- h7 1^-7*1 Jiiil5 ifctt?&i*P*fi6 =H»xfc*F (2& 
) o.^^ b4(D^3i:SAL, y h 4 Kfcj-LT— fe<Otem£ifcofci6K, 

Oi^il7Tijen, h 4 8 IcgKtt L> #^--7 p 4 ttpms OJSffl 

M&s^fc;*^- < »':r-7'9T?HJe3*t*o ^8 t^o-^y 1- 4 £®i!£& 1 0KR1L 

> t^^ET*n'>@^f i i -eg^tsitiaoT, h ^ v--7 1 rtcD^j-^a 

3Rt Jt«Ej$K*€a*r*t t* s -Ci2>o #3^-~y r 4 K&ASJLfc*- >7 1^-7*1 f*|<7) 

mmftmwKQMffi*. m&itn&i 4 ^tmwi 3*e#u ^L^^nmm^<o 

r7 W7'll*l<7)Mfltiife?>iag£s jpaiy > 4 HK1tS*L^:IW«i61tl 5 tioT, 1 
0 0*0- 8 0 0 , C<7)^Hl*l^|S:^i-^ o b 4cD#:Slll^lC/ffi^i-^^-- f7 

7*1 \*}<7>mmmi&i 3 «i^7 7jn 2o±f£fcfcS;?*i > ^<ommi 3^1:7^ - 

rrx ? 1 6 ^Sefi-r2.o Pa-? b 4 <7>»^|IMlC^^t-* hi> 7*1*3 
<bHJ^i 4 li«i^?7;n 2©Tttl:ffifi?U, i« 1 4^-7- Kl 7* s SeS$ 

[iam^«^si^] 

[0 0 6 3] 

[HIl] T = 4 0 0ttT=5 0 0tK*V>T, ffi*i*'^A75 K (KNH, : NH 
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[S3] ^ifc$!2. T = const. H 3s V>T. V$m&MK£&*-~ Y ? V-~Tft<?>l£hWk>* 
[12 5] Hifc«l4M*v»T^ ^MftaiHJ:**- V-7*rt«^m^it^5 7T 
[El 7] *ifl6i:fi^T, mMm&K£&*->?U~7'ft<DMBt : %£1K*£~jry7 7-? 

$h & o 

[19] 5> 6, 7fB&«7}*~ h<OMM-?$>2><> 

[HI 4] 12tfev>t, ftMjg&K. J:2>^- V-:n*l*>fijKSMl:*£ 

[«p*«>R9!] 

[0 0 6 4] 

l : h ^ 2 : #X*3JgV,' 4 : *p^--y K 5 : iraf&2g«> 6 : tt*P£B 
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#— 5>F* ^x^-O 1 -8 75 7)l>i/ + L ^-'J^7 - X^M^r-t - i>$f 2 3/1 
2# 

#-5> K % ^x;l/-0 0 - 7 9 3 ?;UW7. U^r * -^^X#4/l 1 5« 
7^U^107083-7 9 4 4^.^^t-^ffl^t> 4 /V>^ >F> • P-F3 0 

(72)%38# ftjx j^M 

ffi^m W^rff^fe^rAlEtt -> to 8 - 5 
F £ — A(##) 4C077 AA02 BEH CBOl EA02 EA03 EB05 EC03 EG15 EG25 HMEL 
KA03 KA09 KA11 
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